NMDA and non-NMDA receptors contribute to synaptic transmission between the medial geniculate body and the lateral nucleus of the amygdala.
We examined whether the NMDA class of excitatory amino acid receptors contribute to synaptic transmission in the pathway connecting the medial geniculate body (MGB) with the lateral nucleus of the amygdala (LA) using extracellular single unit recordings and microiontophoresis. Cells were identified in LA on the basis of responsivity to electrical stimulation of the MGB. For each cell, a level of current was found for the iontophoretic ejection of the NMDA antagonist AP5 that blocked responses elicited by iontophoresis of NMDA, but had no effect on responses elicited by AMPA. Iontophoresis of AP5 with this level of current blocked the excitatory response elicited by MGB stimulation in most cells tested. Microinfusion of AP5 (25, 50, or 100 microM) also blocked the responses. Additional studies tested individual cells with both AP5 and the AMPA antagonist CNQX and showed that blockade of either NMDA or AMPA receptors interferes with synaptic transmission. Finally, iontophoretic ejection of either AP5 or CNQX blocked short-latency (< 25 ms) responses elicited in LA by peripheral auditory stimulation. Together, these results suggest that the synaptic evocation of action potentials in the thalamo-amygdala pathway depends on both NMDA and non-NMDA receptors. We hypothesize that non-NMDA receptors are most likely required to depolarize the cell sufficiently to remove the blockade of NMDA channels by magnesium and NMDA receptors are required to further depolarize the membrane to the level required for action potential generation.